Introduction
Consider the scattering of electromagnetic waves in an inhomogeneous medium when the incident wave is polarized pnrallel to the axis of an infinite cylinder representing the scatterer and the magnetic field has only one component in the direction of the axis of the cylinder. The direct problem is (cf. [6] ), given a (complex valued) function n decribing the refractive index, a (fixed) wave number k, an incident direction d, with Id1 = 1, to find U E Hioe(R2) such that U is a solution of the Lippmann-Schwinger type of equation 
(2)
It can be shown (cf. [1] , Thm. 2.5) that the scattered field U ' has the asymptotic behaviour
The direct problem (I) , known as the TEmode, is well-posed (d 161). Using (3) we obtain We are interested in the inverse problem which is to find m fmm U-. Different methods were proposed for solving this type of problems (ef. 141 and the references therein). Here we consider the Simplified Newton Method (SNM). This method was used for acoustic prublems (ef. 131 for the theory, and 121 for a numericai implementation where the Helmoltz differential equations were considered). Our goal is to extend the method to the more complicated TEcase. It has three distid advantages: (1) The ill-posed nature of the problem is handled earily via a Fourier expension; (2) There is no need to compute the solution of the direct problem at each iteration; (3) the method is very fast compared to the optimization methods. 
The algorithm SNM can now be written in the following steps 1) Set so = (0, U') and I = 0.
)
Determine p := @,U) from the system (5).
3) Set
= zi -p and go to 2 ) .
We observe that, in step Z), the right hand side of the second equation of the system (5) is known. Solving it will give p, and, if p is known we obtain U from the fint equation in (5). Let us write the Bemnd equation in (5) w a problem of finding p from W(PVui) = g for B known 9. This is equivalent to solving the first kind integral equation 
3) Set I := 1 + 1; mi+l = m L -p ; Ut+, = U' -q and go to 2)
Numerical Results
We shall use synthetic data as follows. For a given wave number k , refractive index n, direction d and scatterer D, we solve the direct problems via FEM-BEM method (cf. (11 Section 8.7), using the ditferential equations derrived from (I) , to obtain an approximation of the far field pattern U-. The approximated far field is then used to try and recover the index of refraction using the SNM algorithm. So we used two different algorithms for the inverse and forward solvers. The only problem in SNM is the evaluation of q in Step 2). This can be made by the method described in (51 using V,Q = -V,Q in V. We have evaluated m in a 30 x 30 pixels. In F i g~a . 1 and 2 we show two reconstructions for m equal to 0. 4 for IzI < a12 and zero other wise, and m equal to 0.4 far Is/ < niZi 0.2 for Izl < "14 and zero other wise, respectively. Obviously the regularization parameter (N) depends on k. For a good approximation of big indices we need large wave numbers. Thus, our method's performance relies heavily on the wave number.
Conclusion
We have applied the SNM to the scattering of Electromagnetic w~v e s . Our results show that this method is very pramissing. The method's performance depends on the choice of the wave number. Our future goal is to analyze this feature more closely and extend the method to anisotropic problems (the m e when n is h matrix). 
